CHAPTER IX
MAGNETISM OF THE EARTH
THE GEOMAGNETIC FIELD
Magnetic measurements necessarily are made in the magnetic
field of the earth. Therefore, some knowledge of the magnetic
properties and conditions of the earth as a whole is necessary so
that proper account may be taken of the contribution of the
earth to the measured magnetic effects.
Study and measurement of the magnetism of the earth have
been carried out for centuries. Extensive measurements of the
magnetic elements have been made at sea because of their impor-
tance in connection with the use of the magnetic compass for
navigation, and on land in connection with the use of the compass-
for surveying. Long-time studies of the magnetic elements have
been made at magnetic observatories on land to study slow, or
"secular," changes in the geomagnetic field.
These various measurements have shown that the earth's
magnetic field at a given place and time may be considered as
made up of three parts:
1,  A relatively large, slowly changing "secular'' part caused by the internal
state of the earth and having a form roughly that which would be given by
the earth as a simple, not quite uniformly polarized sphere:
2,  Minor variations in the field from place to place which are caused by
magnetic inhomogeneities of the earth's crust.   This is the part that is the
chief interest of magnetic prospecting, and we shall call it the "anomaly"
part.
3,  A relatively small "diurnal" part which changes somewhat erratically
with time but is repeated approximately in daily cycles.
The secular and diurnal parts must be evaluated and removed
to measure the anomaly part, for a geomagnetic measurement
necessarily is affected by the sum of all three parts.
THE INNER FIELD OF THE EAHTH
To a first approximation the general form of the magnetic field
at the surface of the earth is that of a polarized sphere, with one
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